(19) 



J 



Europalsches Patentamt 
European Patent Office 
Office europeen des brevets 



(12) 



(43) Date of publication: 

07.04.2004 Bulletin 2004/15 

(21) Application number 03022274.9 

(22) Date of filing: 01.10.2003 



(ID EP 1 406 288 A2 

EUROPEAN PATENT APPLICATION 

(51) int ci 7: H01J 17/49, H01J 17/16 



(84) Designated Contracting States: 

AT BE BG CH CY CZ DE DK EE ES Fl FR GB GR 
HU IE IT L! LU MC NL PT RO SE SI SK TR 

Designated Extension States: 
AL LT LV MK 

(30) Priority: 04.10.2002 JP 2002291816 

(71) Applicants: 

• Pioneer Corporation 
Meguro-ku, Tokyo (JP) 

• PIONEER DISPLAY PRODUCTS CORPORATION 
Fukuroi-shi, Shlzuoka-ken (JP) 



(72) Inventors: 

• Naoi, Taro, Kohf u Jigyosho 
Nakakoma-gun Yamanashi-ken, 409-3843 (JP) 

• Hlgashi, Hirofumi, Kohfu Jigyosho 
Nakakoma-gun Yamanashi-ken, 409-3843 (JP) 

• Ogane, Shingo, Kohfu Jigyosho 
Nakakoma-gun Yamanashi-ken, 409-3843 (JP) 

• Watanabe, Hiroaki, Kohfu Jigyosho 
Nakakoma-gun Yamanashi-ken, 409-3843 (JP) 

(74) Representative: Sa]da, Wolf E., Dipl.-Phys. 
MEISSNER, BOLTE & PARTNER 
Postfach 86 06 24 
81633 MQnchen (DE) 



(54) Plasma display panel 

(57) A plurality of row electrode pairs (X,Y) and a 
dielectric layer are formed on a front glass substrate. A 
plurality of column electrodes (D) forming discharge 
cells (C) at the intersections with the row electrode pairs 
(X,Y) in a discharge space is formed on one of a back 
glass substrate (4) and the front glass substrate. Each 
of the discharge cells (C) is defined and separated from 



another discharge cell (C) adjacent thereto in the col- 
umn direction by a transverse wall (16A) of the partition 
wall (16) provided between thefront glass substrate and 
the back glass substrate (4). A black- or dark-colored 
light absorption layer (10) facing the front glass sub- 
strate Is formed in each non-light emission area includ- 
ing the transverse wails (16A) in the discharge space. 
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Description 

BACKGROUND OF THE INVENTION 
FIELD OF THE INVENTION 

[0001] This invention relates to a cell structure for 
plasma display panels. 

[0002] The present application claims priority from 
Japanese Application No. 2002-291816, the disclosure 
of which is incorporated herein by reference. 

DESCRIPTION OF THE RELATED ART 

[0003] In recent years, plasma display panels (here- 
inafter referred to as M PDP") have been spotlighted as 
a large-sized flat color-screen display and the wide- 
spread proliferation thereof in ordinary homes and the 
like has been planned. 

[0004] Fig. 1 to Fig. 3 illustrate the cell structure of a 
conventional PDP. 

[0005] Fig. 1 is a schematic plan view illustrating the 
cell structure of the conventional PDP. Fig. 2 is a sec- 
tional view taken along the VA-VA line in Fig. 1. Fig. 3 
is a sectional view taken along the VB-VB line. 
[0006] The conventional PDP has a front glass sub- 
strate 1 serving as the display screen and having a back 
surface on which a plurality of row electrode pairs (X, Y) 
each forming a display line L are arranged in parallel 
and extend in the row direction (the right-left direction in 
Fig. 1) of the front glass substrate 1 . 
[0007] Each of the row electrodes X and Y is consti- 
tuted of transparent electrodes Xa (Ya) each formed of 
a T-shaped transparent conductive film made of ITO or 
the like, and a metal-film-made bus electrode Xb (Yb) 
extending in the row direction of the front glass substrate 
1 and connected to the narrow proximal ends (i.e. the 
foot of the T shape) of the transparent electrodes Xa 
(Ya). 

[0008] The row electrodes X and Y are regularly ar- 
ranged in alternate positions in the column direction (the 
vertical direction in Fig. 1) of the front glass substrate 1 . 
Then the transparent electrodes Xa and Ya, which are 
regularly lined up along the corresponding bus elec- 
trodes Xb and Yb to be opposite to each other, extend 
toward each other so that the widen top edges of the 
opposing transparent electrodes Xa and Ya face each 
other with a discharge gap g set at a required distance 
in between. 

[0009] Each of the bus electrodes Xb, Yb is formed in 
a double layer construction consisting of a black con- 
ductive layer Xb1 (Yb1) positioned close to the display 
screen and a main conductive layer Xb2 (Yb2) posi- 
tioned behind this. 

[001 0] On the back surface of the front glass substrate 
1 , a black- or dark-colored light absorption layer BS ex- 
tends in parallel in the row direction betweenthe back- 
to-backpositioned buselectrodes Xb, Yb of the respec- 



tive row electrode pairs (X, Y) adjacent to each other in 
the column direction. 

[0011] In addition, on the back surface of the front 
glass substrate 1 , a dielectric layer 2 is formed so as to 
5 coverthe row electrode pairs (X, Y). On the back surface 
of the dielectric layer 2, additional dielectric layers 2A 
protrude backward from the dielectric layer 2, and each 
extend in parallel to the bus electrodes Xb, Yb in a po- 
sition opposite the adjacent bus electrodes Xb and Yb 
10 of the respective row electrode pairs (X, Y) positioned 
alongside each other, and opposite the area between 
the adjacent bus electrode Xb and bus electrode Yb. 
[0012] An MgO protective layer 3 is formed on the 
back surfaces of the dielectric layers 2 and the additional 
is dielectric layers 2A. 

[0013] In turn, a back glass substrate 4 placed in par- 
allel to the front glass substrate 1 has a surface, facing 
toward the display screen, on which column electrodes 
D are arranged in parallel to each other at predeter- 
20 mined intervals and each extends opposite the paired 
transparent electrodes Xa and Ya of each row electrode 
pair (X, Y) in a direction at right angles to the row elec- 
trode pairs (X, Y) (i.e. the column direction). 
[0014] On the surface of the back glass substrate 4 
25 facing toward the display screen, a white-colored col- 
umn-electrode protective layer (dielectric layer) 5 is fur- 
ther formed and covers the column electrodes D, and 
white-colored partition walls 6 are formed on the col- 
umn-electrode protective layer 5. 
30 [001 5] Each of the partition walls 6 is shaped in a lad- 
der pattern formed of a pair of transverse walls 6A ex- 
tending in the row direction in positions respectively op- 
posite to the bus electrodes Xb and Yb in each row elec- 
trode pair (X, Y) , and a plurality of vertical walls 6B each 
35 extending in the column direction between the paired 
transverse walls 6A and at a midpoint between the ad- 
jacent column electrodes D. 

[0016] The ladder-patterned partition walls 6 are ar- 
ranged in parallel to each other in such a manner as to 
40 form an interstice SL opposite the light absorption layer 
BS and between the adjacent transverse walls 6A of the 
respective partition walls 6 positioned alongside each 
other in the column direction. 

[001 7] The ladder-patterned partition walls 6 partition 
45 a discharge space S defined between the front glass 
substrate 1 and the back glass substrate 2 into areas 
each opposite to the paired transparent electrodes Xa 
and Ya in each row electrode pair (X, Y) to form quad- 
rangular discharge cells C. 
so [0018] Inside each of the discharge cells C, a phos- 
phor layer 7 covers five faces, namely, the face of the 
column-electrode protective layer 5 and the four side 
faces of the transverse walls 6A and the vertical walls 
6B of the partition wall 6. One of the three colors, red, 
55 green and blue, is applied in turn to the individual phos- 
phor layer 7 so that the red, green and blue colors in the 
individual discharge cells C are arranged in order in the 
row direction. 



25 



30 



35 



40 



45 



50 



3 



EP 1 406 288 A2 



4 



[0019] The discharge space S Is filled with a dis- 
charge gas. 

[0020] To display an image in the conventional PDP, 
addressing takes place initially in order to selectively 
cause a discharge between one row electrode in the row 
electrode pair (X, Y) and the column electrode D in each 
discharge cell C for distribution of the lighted cells (dis- 
charge cells C having wall charges generated on the di- 
electric layer 2) and the non-lighted cells (discharge 
cells C having no wall charges generated on the dielec- 
tric layer 2) in all the display lines L over the panel sur- 
face in accordance with the image to be displayed. 
[0021 ] After completion of the addressing, simultane- 
ously in all the displaylinesL.a discharge-sustaining pul- 
seisappliedalternately to the row electrodes X and Y of 
each row electrode pair (X, Y) to trigger a surface dis- 
charge in each lighted cell with every application of the 
discharge-sustaining pulse. This surface discharge 
generates ultraviolet light which then excites each of the 
red-, green-, and blue-colored phosphor layers 7 formed 
in the individual lighted cells C to emit visible light for 
the generation of the image to be displayed. 
[0022] The conventional PDP structured as described 
above has black-colored conductive layers Xb1, Yb1 
formed on the respective bus electrodes Xb, Yb, and the 
black- or dark-colored light absorption layer BS formed 
between the bus electrodes Xb and Yb backing on each 
other in between the display lines L, in order to prevent 
reflection of ambient light incident to the panel's non- 
light emission area formed between the display lines L 
for achievement of improvement in image contrast on 
the panel surface. 

[0023] Further, the above conventional PDP has a 
white color applied to the column-electrode protective 
layer 5 and the partition wall 6 which are formed on the 
back glass substrate 4 to cause the light emitted from 
the phosphor layer 7 and then travelling toward the back 
glass substrate 4 to reflect toward the front glass sub- 
strate 1 , in order to enhance the use efficiency of the 
light for improvement in brightness of the image dis- 
played on the panel screen. 

[0024] However, In the conventional PDPs having 
such cell structure, ambient light entering at an angle 
from the light emission area (the area in which the dis- 
charge cells C is formed) of the panel screen may not 
be blocked by the black conductive layers Xb1 , Yb1 of 
the row electrodes X, Y and the light absorption layer 
BS, and then may reach inside the interstice SL in the 
non-light emission area, and may possibly be reflected 
by the white column-electrode protective layer 5 and 
partition wall 6 which face the interstice SL Thus, the 
reflection of the ambient light coming from the non-light 
emission area makes it impossible to prevent a de- 
crease in contrast of an image displayed on the panel 
screen. 



SUMMARY OF THE INVENTION 

[0025] The present invention has been made to solve 
the problem associated with the conventional plasma 

5 display panel as described above. 

[0026] It accordingly is an object of the present inven- 
tion to provide PDPs capable of virtually completely 
blocking the reflection of ambient light which has en- 
tered a non-light emission area of the PDP, for the im- 

10 proved contrast of an image displayed on the panel 
screen. 

[0027] To attain the above object, a plasma display 
panel according to the present invention includes: a 
front substrate and a back substrate which are opposite 

is each other with a discharge space in between; a plurality 
of row electrode pairs regularly arranged in a column 
direction on the front substrate and each extending in a 
row direction to form a display line; a dielectric layer 
formed on the front substrate and covering the row elec- 

20 trode pairs; a plurality of column electrodes regularly ar- 
ranged in the row direction on one of the back substrate 
and the front substrate and each extending in the col- 
umn direction to form unit light-emission areas at inter- 
sections with the row electrode pairs in the discharge 

25 space; and partition walls provided between the front 
substrate and the back substrate and having transverse 
walls each extending in the row direction and defining 
and separating the unit light-emission areas adjacent to 
each other in the column direction from each other, and 

30 the plasma display panel has a feature of including a 
black- or dark-colored light absorption layer facing the 
front substrate and formed in each area including the 
transverse walls between the unit light-emission areas 
adjacent to each other in the column direction in the dis- 
ss charge space. 

[0028] In the above PDP, each of the unit light-emis- 
sion areas is formed in the discharge space at each in- 
tersection of the row electrode pair and the column elec- 
trode. Each of the unit light-emission areas is defined 

40 and separated from another unit light-emission area ad- 
jacent thereto in the column direction by the transverse 
wall, extending in the row direction, of the partition wall 
provided inside the discharge space. 
[0029] In the non-light emission area of the panel in- 

45 eluding the transverse wall between the adjacent unit 
light-emission areas in the column direction, a black- or 
dark-colored light absorption layer is formed facing to- 
ward the front substrate. 

[0030] For example, the light absorption layer Is 
50 formed, in between the adjacent unit light-emission ar- 
eas in thecolumn direction, within the interstice between 
the adjacent transverse walls respectively partitioning 
off the unit light-emission areas or on the face of the 
transverse wall opposite the front substrate. 
55 [0031] The PDP according to the present invention 
has the structure as described above, whereby even 
when ambient light enters the non-light emission area 
between the display lines on the panel, the light is ab- 
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sorbed by the light absorption layer formed, facing to- 
ward the front substrate, in the non-light emission area 
in the discharge space, and therefore becomes impos- 
sible to reflect toward the front substrate. 
[0032] In consequence, even when, for example, the 
partition wall and/or any element formed on the back 
substrate are formed of white-colored materials in order 
to enhance the brightness in the light-emission area on 
the panel, the PDP is capable of achieving Improved 
contrast of images displayed on its screen without im- 
pairment caused by the reflection of the ambient light 
coming from the non-light emission area. 
[0033] These and other objects and features of the 
present invention will become more apparent from the 
following detailed description with reference to the ac- 
companying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0034] 

Fig. 1 is a schematic plan view illustrating the struc- 
ture of a conventional PDP. 
Fig. 2 is a sectional view taken along the VA-VA line 
in Fig. 1. 

Fig. 3 is a sectional view taken along the VB-VB line 
in Fig. 1. 

Fig. 4 is a schematic plan view illustrating a first em- 
bodiment according to the present invention. 
Fig. 5 is a sectional view taken along the V1 -V1 line 
in Fig. 4. 

Fig. 6 is a schematic plan view illustrating a second 
embodiment according to the present invention. 
Fig. 7 is a sectional view taken along the V2-V2 line 
in Fig. 6. 

Fig. 8 is a schematic plan view illustrating a third 
embodiment according to the present invention. 
Fig. 9 is a sectional view taken along the V3-V3 line 
in Fig. 8. 

Fig. 10 is a schematic plan view illustrating a fourth 
embodiment according to the present invention. 
Fig. 11 is a schematic plan view illustrating a fifth 
embodiment according to the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0035] Preferred embodiments according to the 
present Invention will be described below in detail with 
reference to the accompanying drawings. 
[0036] Fig. 4 and Fig. 5 illustrate a first embodiment 
of a plasma display panel (PDP) according to the 
present invention. 

[0037] Fig. 4 is a plan view illustrating the structure of 
a back glass substrate of the PDP in the first embodi- 
ment. Fig. 5 is a sectional view taken along the V1-V1 
line in Fig. 4. 

[0038] Regarding the structure of partition walls illus- 



trated In Figs. 4 and 5, as In the case of the conventional 
PDP described in Figs. 1 to 3, each of the partition walls 
1 6 is shaped in a ladder pattern formed of a pair of trans- 
verse walls 1 6A arranged in parallel to each other at re- 

5 quired regular intervals and each extending in the row 
direction, and a plurality of vertical walls 16B arranged 
in parallel to each other at required regular intervals and 
each extending in the column direction between the 
paired transverse walls 16A. The partition walls 16 are 

10 arranged in parallel to each other In such a manner as 
to form an interstice SL1 extending in the row direction 
between the adjacent transverse walls 16A of the re- 
spective partition walls 16 positioned alongside each 
other in the column direction. 

15 [0039] It should be noted that the same elements il- 
lustrated in Figs. 4 and 5 as those in the conventional 
PDP shown in Figs. 1 to 3 are designated with the same 
reference numerals. 

[0040] The PDP in the embodiment is identical in 
20 structure on a front glass substrate (not shown) side to 
the PDP described in Figs. 1 to 3. That is, a black-color- 
ed conductive layer is formed on a bus electrode of each 
row electrode, and also a light absorption layer is formed 
between the bus electrodes backing on each other in 
25 the column direction. Hence, when viewed from the front 
of the front glass substrate, the light absorption layers 
cover an area (a non-light emission area) including the 
back-to-back transverse walls 1 6A of the respective par- 
tition walls 16 positioned alongside each other, and the 
30 interstice SL1 formed between the back-to-back trans- 
verse walls 16A. 

[0041] Inside the interstice SL1 between the back-to- 
back transverse walls 16A of the respective partition 
walls 16 adjacent to each other in the column direction, 
35 parts of the column-electrode protective layer 5 and 
transverse walls 16A which face the interstice SL1 is 
coated with a black- or dark-colored light absorption lay- 
er 10. 

[0042] In this way, the light absorption layer 1 0 covers 
40 all the interior faces of the interstice SL1 which is posi- 
tioned in the non-light emission area between the dis- 
play lines of the panel. For this reason, even if light in- 
cident from the light emission area of the panel reaches 
the inside of the interstice SL1, the PDP is capable of 
^5 preventing the light from being reflected in the interstice 
SL1 to exit from the light emission area of the panel to- 
ward the outside. 

[0043] It accordingly is possible to prevent impairment 
of the image contrast on the panel screen due to the 

so reflection of the ambient light coming from the non-light 
emission area, even when the partition wall 16 and/or 
the column-electrode protective layer 5, for example, 
are formed of white-colored materials for improvement 
in brightness in the light emission area of the panel. 

55 [0044] in the first embodiment, if a light absorption 
layer is formed also on the top face of the transverse 
wall 1 6A facing the front glass substrate, the PDP is able 
to virtually completely block the reflection of the ambient 
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light which has entered the non-light emission area. This 
makes it possible to omit the formation of the light ab- 
sorption layer (the black conductive layer on the bus 
electrode and the light absorption layerformed between 
the bus electrodes) on the front glass substrate. 
[0045] Fig. 6 and Fig. 7 illustrate a second embodi- 
ment of the plasma display panel (PDP) according to 
the present invention. Fig. 6 is a plan view illustrating 
the structure of a back glass substrate of the PDP ac- 
cording to the second embodiment. Fig. 7 is a sectional 
view taken along the V2-V2 line in Fig. 6. 
[0046] The PDP in the second embodiment has par- 
tition walls 26. As in the case of the partition wall 1 6 of 
the PDP described in the first embodiment, the partition 
wall 26 is constituted of a pair of transverse walls 26A 
each extending in the row direction, and a plurality of 
vertical walls 26B arranged in parallel at required regular 
intervals and each extending in the column direction be- 
tween the paired transverse wails 26A. 
Thepartltionwalls26arearranged in parallel to each oth- 
er in the column direction in such a manner as to form 
an interstice SL2 between the two partition walls 26 po- 
sitioned alongside each other. 
[0047] The vertical walls 26B of the respective parti- 
tion walls 26 are coupled to each other by a wall portion 
26Ba extending through the interstice SL2 in the column 
direction such that the vertical walls 26B continuously 
extend in the column direction. The wall portions 26Ba 
partition off the interstice SL2 at regular intervals in the 
row direction. 

[0048] The structure relating to the other elements in 
the second embodiment is the same as that of the PDP 
in the first embodiment. Therefore the same elements 
as those in the first embodiment are designated with the 
same reference numerals. 

[0049] In the second embodiment, inside each of the 
partitioned parts SL2a into which the interstice SL2 is 
partitioned off by the wall portions 26Ba, a black- or 
dark-colored light absorption layer 20 is formed and cov- 
ers parts of the column-electrode protective layer 5, 
transverse walls 26A and wall portions 26Ba which face 
the partitioned part SL2a. 

[0050] The light absorption layer 20 covers the interior 
faces of each partitioned part SL2a of the interstice SL2 
which is positioned in the non-light emission area be- 
tween the display lines of the panel. For this reason, 
even if light incident from the light emission area of the 
panel reaches the inside of the partitioned part SL2a of 
the interstice SL2, the PDP is capable of preventing the 
light from being reflected in the partitioned part SL2a to 
exit from the light emission area of the panel toward the 
outside. 

[0051] In the second embodiment, if a light absorption 
layer is formed also on the top faces (opposite to the 
front glass substrate) of the transverse wall 26A and the 
wall portion 26Ba partitioning the interstice SL2, the 
PDP is able to virtually completely block the reflection 
of the ambient light which has entered the non-tight 
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emission area. This makes It possible to omit the forma- 
tion of the light absorption layer (the black conductive 
layer on the bus electrode and the light absorption layer 
formed between the bus electrodes) on the front glass 
5 substrate. 

[0052] Fig. 8 and Fig. 9 illustrate a third embodiment 
of the plasma display panel (PDP) according to the 
present invention. Fig. 8 is a plan view illustrating the 
structure of a back glass substrate of the PDP according 
10 to the third embodiment. Fig. 9 is a sectional view taken 
along the V3-V3 line in Fig. 8. 
[0053] The PDP in the third embodiment has a parti- 
tion wall 36 which is shaped in a grid pattern formed of 
transverse walls 36A each extending between the adja- 
15 cent display lines in the row direction, and vertical wails 
36B arranged in parallel at required regular intervals and 
each extending in the column direction. The PDP in the 
third embodiment has no Interstice formed between the 
adjacent display lines, unlike the cases of the PDPs in 
the first and second embodiments. 
[0054] The structure relating to the other elements in 
the third embodiment is similar to that of the PDP in the 
first embodiment. Therefore the same elements as 
those in the first embodiment are designated with the 
same reference numerals. 

[0055] The PDP in the third embodiment has a belt- 
shaped light absorption layer 30 extending on a top face 
36Aa of the transverse wall 36A in the row direction. 
[0056] The light absorption layer 30 covers the top 
face 36 Aa of the transverse wall 36A facing toward the 
front glass substrate in the non-light emission area of 
the panel. For this reason, even if light incident from the 
light emission area of the panel reaches any part of the 
non-light emission area in which the transverse wall 36A 
is positioned, the PDP is capable of preventing the light 
from being reflected by the transverse wall 36A to exit 
from the light emission area of the panel toward the out- 
side. 

[0057] The formation of the light absorption layer 30 
makes it possible to omit the formation of the light ab- 
sorption layer (the black conductive layer on the bus 
electrode and the light absorption layerformed between 
the bus electrodes) on the front glass substrate. 
[0058] Fig. 10 is a sectional view illustrating a fourth 
embodiment of the plasma displaypanel (PDP) accord- 
ing to the present invention, which Is taken along the 
same line as that in Fig. 5 of the first embodiment. 
[0059] The PDP in the fourth embodiment has an ad- 
ditional dielectric layer 42A constituted of a black- or 
dark-colored light absorption layer. Each of the addition- 
al dielectric layers 42A is formed on the back face of a 
dielectric layer 42 covering the row electrode pairs (X, 
Y) on the front glass substrate 1 , in a position opposite 
the adjacent bus electrodes Xb and Yb of the respective 
row electrode pairs (X, Y) positioned alongside each 
other, and opposite the area between the adjacent bus 
electrodes Xb and Yb concerned, and extends in paral- 
lel to the bus electrodes Xb and Yb. The additional die- 
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lectric layer 42A is opposite to the back-to-back trans- 
verse walls 1 6A of the respective partition walls 1 6 and 
also to the Interstice SL1 interposed between the trans- 
verse walls 16A concerned. 

[0060] The structure relating to the other elements in 
the fourth embodiment is similar to those of the PDPs 
in the first embodiment and the conventional example 
described in Description of the Related Art. Therefore 
the same elements as those in the first embodiment and 
the conventional example are designated with the same 
reference numerals, respectively. 
[0061] In addition to the technical advantages of the 
PDP in the first embodiment, the PDP in the fourth em- 
bodiment is able to offer further close-to-perfect preven- 
tion of the reflection of the ambient light which has en- 
tered the non-light emission area of the panel, because 
the light absorption layer constitutes the additional die- 
lectric layer 42A formed opposite the two back-to-back 
transverse walls 1 6 A of the respective partition walls 1 6 
and the interstice SL1 formed between the transverse 
walls 1 6A concerned to coverthe non-light emission ar- 
ea between the adjacent display lines in which the trans- 
verse walls 16A and the corresponding interstice SL1 
are placed. 

[0062] Fig. 1 1 illustrates a sectional view of a fifth em- 
bodiment of the plasma display panel (PDP) according 
to the present invention, which is taken along the same 
line as that of Fig. 7 of the second embodiment. 
[0063] A partition wall 26 of the PDP in the fifth em- 
bodiment has similar structure to that in the second em- 
bodiment. The interstice formed between the transverse 
walls 26A in between the adjacent display lines is par- 
titioned at regular intervals by the wall portions 26Ba of 
the vertical walls 26B each extending in the column di- 
rection. 

[0064] The PDP of the fifth embodiment includes 
spaces C2 each defined by the wall portions 26Ba par- 
titioning the above interstice, and discharge cells C1 
each formed opposite the paired transparent electrodes 
Xa and Ya in each row electrode pair (X, Y). 
[0065] The space C2 and the discharge cell C1 adja- 
cent to the space C2 concerned in the column direction 
are paired with each other so that the discharge cell C1 
constitutes a display discharge cell for producing a sus- 
taining emission discharge, and the space C2 consti- 
tutesan addressing discharge cellfor producing anad- 
dressing discharge. 

[0066] Each of additional dielectric layers 52A is 
formed opposite one of the two transverse wails 26A sit- 
uated, in the column direction, on opposite sides of the 
space (addressing discharge cell) G2 defined in the in- 
terstice between the transverse walls 26 A. The addition- 
al dielectric layer 52A extends in a belt shape in the row 
direction (a direction at right angles to Fig. 11), and pro- 
trudes from a dielectric layer 52, covering the row elec- 
trode pairs (X, Y), to come in contact with the transverse 
wall 26A, 

[0067] With such design, a pair of the display dis- 



charge cell C1 and addressing discharge cell C2 is 
shielded from another pair of the cells C1 and C2 adja- 
cent thereto in the column direction by the additional di- 
electric layer 52A. 

5 [0068] The additional dielectric layer 52A is formed of 
a black- or dark-colored light absorption layer. 
[0069] The structure relating to the other elements in 
the fifth embodiment is similar to those of the PDP in the 
second embodiment. Therefore the same elements as 

10 those in the second embodiment are designated with 
the same reference numerals. 
[0070] In the fifth embodiment, the light absorption 
layer 20 is also formed in the addressing discharge cell 
C2. This makes it possible to prevent the reflection of 

is the ambient light which has entered the inside of the ad- 
dressing discharge cell C2. Moreover, the additional di- 
electric layer 52A is formed of the black- or dark-colored 
light absorption layer to make It possible to offer further 
close-to-perfectprevention of the reflection of the ambi- 

20 ent light which has entered the non-light emission area 
of the panel in which the addressing discharge ceil C2 
is placed. 

[0071] In the fifth embodiment, the light absorption 
layer 20 formed in the addressing discharge cell C2 may 
25 contain a material of a high coefficient of secondary 
electron emission, namely, a high r material of a low 
work function. 

[0072] With the above design, the light absorption lay- 
er 20 blocks the reflection of the ambient light having 
30 entered the inside of the addressing discharge cell C2. 
In addition, due to the material having a high coefficient 
of secondary electron emission and contained in the 
light absorption layer 20, it is possible to reduce the dis- 
charge starting voltage for addressing discharge gener- 
is ated between the row electrode and the column elec- 
trode In the addressing discharge cell C2. 
[0073] Examples of such materials having a high co- 
efficient of secondary electron emission include a ma- 
terial having a work function of 4.2 eV or less, such as: 
40 oxides of alkali metals (e.g. Cs 2 0: workfunction 2.3 eV); 
oxides of alkali-earth metals (e.g. CaO, SrO, BaO); flu- 
orides (e. g. CaF 2 , MgF 2 ); a material increased in a co- 
efficient of secondary electron emission by means of im- 
perfection levels produced in crystal by crystal defects, 
45 impurities, or the like (e.g. MgOx having a composition 
ratio of Mg:0 changed from 1:1 to cause crystal de- 
fects); Ti0 2 ; Y 2 0 3 ; and so on. 
[0074] The foregoing embodiments have described 
using the PDPs structured such that the column elec- 
so trodes are provided on the back glass substrate, and yet 
the present invention is applicable to a PDP structured 
such that each of row electrode pairs and each of col- 
umn electrodes are provided on the front glass substrate 
and form a right angle at a distance from each other. 
55 [0075] The PDP in each of the aforementioned em- 
bodiments Is embodied on the basis of a comprehen- 
sively general idea in which: a plasma display panel is 
structured such that a front substrate and a back sub- 
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strate are opposite each other with a discharge space 
in between, a plurality of row electrode pairs are regu- 
larly arranged in a column direction and each extend in 
a row direction to form a display line, the plurality of row 
electrode pairs and a dielectric layer covering the row 
electrode pairs are formed on the front substrate, a plu- 
rality of column electrodes are regularly arranged on 
one of the back substrate and the front substrate in the 
row direction and each extend in the column direction 
to form unit light-emission areas at the intersections with 
the row electrode pairs in the discharge space, and the 
adjacent unit light-emission areas in the column direc- 
tion are defined and separated from each other by trans- 
verse walls (extending in the row direction) of partition 
wails provided between the front substrate and the back 
substrate, and in the PDP, a black- or dark-colored light 
absorption layer facing the front substrate is formed in 
each area including the transverse walls between the 
unit light-emission areas adjacent to each other in the 
column direction in the discharge space. 
[0076] In the PDP based on the above comprehen- 
sively general idea, each of the unit light-emission areas 
is formed in the discharge space at the intersection of 
the row electrode pair and the column electrode, the 
transverse wall of the partition wall provided inside the 
discharge space extends in the row direction and de- 
fines and separates the unit light-emission areas adja- 
cent to each other in the column direction from each oth- 
er. 

[0077] In the non-light emission area of the panel in 
which the transverse wall between the adjacent unit 
light-emission areas in the column direction is provided, 
a black- or dark-colored light absorption layer is formed 
facing toward the front substrate. 
[0078] For example, the light absorption layer is 
formed, in between the adjacent unit light-emission ar- 
eas in the column direction, within the interstice between 
the adjacent transverse walls respectively partitioning 
off the unit light-emission areas or on the face of the 
transverse wall opposite the front substrate. 
[0079] By structuring the PDP as described above, 
even when ambient light enters the non-light emission 
area between the display lines on the panel, the light is 
absorbed by the light absorption layer formed, facing to- 
ward the front substrate, in the non-light emission area 
in the discharge space, and thus the reflection of the 
light toward the front substrate is prevented. 
[0080] In consequence, even when, for example, the 
partition wall and/or any element formed on the back 
substrate are formed of white-colored materials in order 
to enhance the brightness in the light-emission area on 
the panel, the PDP is capable of achieving improved 
contrast of images displayed on its screen without im- 
pairment caused by the reflection of the ambient light 
coming from the non-light emission area. 
[0081] The terms and description used herein are set 
forth by way of illustration only and are not meant as 
limitations. Those skilled in the art will recognize that 



numerous variations are possible within the spirit and 
scope of the invention as defined in the following claims. 



5 Claims 

1 . A plasma display panel including, 

a front substrate (1) and a back substrate (4) 
which are opposite each other with a discharge 

10 space (S) in between, 

a plurality of row electrode pairs (X, Y) regu- 
larly arranged in a column direction on the front sub- 
strate (1) and each extending in a row direction to 
form a display line (L), 

15 a dielectric layer (2) formed on the front sub- 

strate (1) and covering the row electrode pairs (X, 
Y), 

a plurality of column electrodes (D) regularly 
arranged in the row direction on one of the back 
20 substrate (4) and the front substrate (1) and each 
extending in the column direction to form unit light- 
emission areas (C) at intersections with the row 
electrode pairs (X, Y) in the discharge space (S), 
and 

25 partition walls (1 6) provided between thefront 

substrate (1 ) and the back substrate (4) and having 
transverse walls (16A) each extending in the row 
direction and defining and separating the unit light- 
emission areas (C) adjacent to each other in the col- 

30 umn direction from each other, 

the plasma display panel characterised by a 
black- or dark-coloured light absorption layer (10) 
facing the front substrate (1) and formed in each ar- 
ea including the transverse walls (1 6A) between the 

35 unit light-emission areas (C) adjacent to each other 
in the column direction in the discharge space (S). 

2. The plasma display panel according to claim 1, 
characterised in that in between the unit light- 

40 emission areas (C) adjacent to each other in the col- 
umn direction, the transverse walls (16A) partition- 
ing off the corresponding unit light-emission areas 
(C) are opposite each other with an interstice (SL1) 
in between, and the light absorption layer (10) is 
45 formed inside the interstice (SL1). 

3. The plasma display panel according to claim 1, 
characterised in that the light absorption layer (30) 
is formed on a face of the transverse wall (36A) fac- 

50 ing the front substrate (1 ). 

4. The plasma display panel according to claim 2, 
characterised in that the interstice (SL2) is parti- 
tioned, by wall portions (26Ba) of the partition wall 

55 (26A) each extending in the column direction, into 
defined sections each arranged side by side with 
the corresponding unit light emission area (C) in the 
column direction, and the light absorption layer (20) 
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is formed in each of the defined sections. 

The plasma display panel according to claim 2, 
characterised, in that a black- or dark-coloured 
additional part (42A) protrudes into the discharge s 
space (S) from a portion of a back face of the die- 
lectric layer (42) opposite to the transverse walls 
(16A) and the interstice (SL1) formed between the 
transverse walls (16A) concerned. 

w 

The plasma display panel according to claim 2, 
characterised in that each of the unit light emis- 
sion areas (C) forms a display discharge cell (C1) 
for light emission for generation of an image, and a 
defined section of the interstice is arranged side by '5 
side with the corresponding display discharge cell 
(C1) in the column direction and forms an address- 
ing discharge ceil (C2) for generating a discharge 
for selecting the display discharge cells (C1) from 
which light is to be emitted, and a black- or dark- 20 
coloured additional part (52A) protrudes into the 
discharge space (S) from a portion of a back face 
of the dielectric layer (52) opposite to the transverse 
wall (26A) positioned between a pair of the display 
discharge cell (C1) and addressing discharge cell 25 
(C2) and another pair of the display discharge cell 
(C1) and addressing discharge cell (C2) adjacent 
thereto in the column direction. 

The plasma display panel according to claim 6, 30 
characterised in that the light absorption layer (20) 
formed in the addressing discharge cell (C2) con- 
tains a material of a high coefficient of secondary 
electron emission. 
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Fig. 2 
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Fig. 3 
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SECTION VB-VB 
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Fig. 6 
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Fig. 8 
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SECTION V3-V3 
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Fig. 10 
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